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MEMORANDUM FOR DEPUTY ASSISTANT SECRETARY OF THE ARMY
(ENVIRONMENT, SAFElY AND OCCUPATIONAL HEALTH),
DEPUTY ASSISTANT SECRETARY OF THE AIR FORCE
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(a) Memorandum from Principal Assistant Deputy Under Secretary of Defense
(Instal1ations and Environment) to Components, dated 29 September 2003,
Interim Policy on Perchlorate Sampling

(1) Interim Guidance on Sampling and Testing for Perchlorate

The 29 September 2003 Interim Policy (reference (a» directed DoD Components to
continue to consolidate data on the occurrence of perchlorate at active and closed installations,
ranges, and Fonnerly Used Defense Sites (FUDS). Enclosure (1) provides interim sampling and
testing guidance developed by the Department of Defense Environmental Data Quality Work
Group (EDQw) to assist Components in complying with the Interim Policy. In particular, the
guidance is intended to alert installations and data users about the limitations of currently
approved EPA Methods 314.0 and SW 846-9058 (draft), the potential for false positives, and the
need to verify results by alternate, definitive perfonnance-based methods, such as those
employing Mass Spectrometry technology.

EDQW continues to work with EP A on development of improved perchlorate test
methods. Infomlation regarding the Joint IDQTF/DoD EDQW Rountable and the state of the art
in perchlorate analysis can be found on the website: navylabs.navy.mil.

EDQW is in the process of developing DoD-wide comprehensive sampling and testing
guidance for the characterization of perchlorate under Environmental Restoration and Range
Assessment programs, expected to be issued in late FY04.

. My po~t of contact in thi~ m~~ Jackie Sample, EDQW Chair, (843) 764-7337,
eIn811: samplejh@navsea.navy.~ \,

A L
R. ScbregarC

Deputy Assistant Se of the Navy (Environment)



Samclina and Testina for Perchlorate at DoD installations
Interim Guidance

DoD Environmental Data Quality Workgroup
21 January 2004

1 Introduction/Purpose

This document provides interim guidance developed by the DoD Environmental
Data Quality Workgroup (EDQW) designed to help DoD Installations comply with
the 29 September 2003 DoD Interim Policy on Perchlorate Sampling. The EOOW is in
the process of developing detailed guidance for the characterization of
perchlorate under Environmental Restoration and Range Assessment programs,
expected to be issued late in FY 04.

2. Sampling and Testina

a. Safe Drinking Water Act and Clean Water Act

Method 314.0 is the only EPA-approved method for determining perchlorate in
drinking water under the Unregulated Contaminant Monitoring Rule (UCMR). The
use of Method 314.0 may also be mandated in NPDES permits. Method 314.0, as
currently written, however, is not reliable for determining perchlorate in
environmental matrices other than drinking water, nor is it reliable for determining
perchlorate concentrations below 4ppb in drinking water. If perchlorate is
detected using this method at concentrations above the regulatory or permit-
specified limits, then results must be verified by alternate, definitive,
performance-based methods, such as those employing Mass Spectrometry (MS)
technology. If a regulatory agency requests a method reporting limit (MRL) below
4ppb, then that agency should identify (or agree to the use of) an acceptable
alternate method or modified Method 314.0 that meets the quality assurance and
quality control criteria defined in paragraph 2.c below.

b. Environmental Restoration and Range Assessments

When a determination is made to conduct perchlorate sampling and testing for
Environmental Restoration or Range Assessment activities, installations must
prepare a site-specific Quality Assurance Project Plan (QAPP) or Sampling and
Analysis Plan (SAP). The QAPP/SAP must address the regulatory basis and/or
reasons for suspecting perchlorate contamination, potential human-health
receptors and migration pathways, sampling locations and rationales, analytical
methods, action levels, and data reporting requirements. The QAPP/SAP must
also address all quality assurance and quality control considerations contained in
this policy.

When conducting sampling and testing for perchlorate in groundwater, soil,
sediments, or other environmental matrices, installations shall: 1) document the
applicable regulatory limit or action level (i.e. concentration of concern) for each
matrix being sampled, and 2) identify analytical methods that can achieve an MRL,
in the matrix of concern, at or below the specified regulatory limit or action level. If



sampling and testing activities have been requested by a regulatory agency, or
are subject to regulatory oversight, then installations should secure regulatory
authority approval for use of the method. The collection of split samples is
strongly recommended (i.e. where a portion of each sample is sent to a second
laboratory).

In most cases, Method 314.0 will not be suitable for use in analyzing
environmental samples under environmental restoration or range assessment
activities, and either a modified Method 314.0 or alternate method should be used.
If Method 314.0 or its modifications are used, then any results detected above the
regulatory limit or action limit must be confirmed using definitive analytical
methods, (e.g. those employing mass spectrometry (MS».

c. Analytical Quality Assurance and Quality Control (QA/QC)

Regardless of the method used, method QA/QC requirements, including
calibration procedures and procedures for documenting the MRL, must be
equivalent to or more stringent than those specified in Method 314.0. Each
laboratory must document a MRL in the specific matrix of concern that is at or below
the regulator-specified action level. The MRL cannot be lower than the lowest
calibration standard. Ideally. the action level should be at least three times (3x)
the MRL. Laboratories must provide data to demonstrate that laboratory
glassware, reagents, and solutions are free from contamination by perchlorate.
[Note: a large commercial laboratory recently reported perchlorate contamination
in some detergents used to clean laboratory glassware.]

3. Laboratory Qualifications

All laboratories selected to perform perchlorate analysis shall comply with the
current DoD Quality Systems Manual for Environmental Laboratories (DoD aSM),
which is available on the Navylabs website
(www.navvlabs.navv.mil/manualsdocs.htm). In addition, the laboratories must
demonstrate proficiency to perform the test method through one of the following
1) accreditation under the National Environmental Laboratory Accreditation
Program (NELAP), 2) applicable State certlfication(s), and/or 3) an approval
process established by the Component. When perchlorate analysis is to be
performed by methods other than 314.0, or If Method 314.0 is to be modified, the
laboratory must provide, at a minimum, the Method Standard Operating Procedure
(SOP), Demonstration of Capability at the Action Level, and Performance Testing
(PT), Method Detection limit (MDL), and Precision/Accuracy studies for approval
by the Component or designee.

4. Reportina and Follow-on Actions

All reported data must meet requirements specified in the DoD QSM. Before
reporting any perchlorate results, whether in drinking water or any other matrix,
all perchlorate results must be validated by a party independent of the sampling
and testing process. Reported data must meet quality assurance/quality control
specifications contained in the applicable method, SOP, QAPP/SAP, and DoD
QSM, to ensure that the results are suitable for use.



Meeting Summary
Joint IDQTF/DoD EDQW Roundtable

State of the Art in Analysis of Perchlorate in Environmental Samples
Thursday, October 23, 2003

Dallas, Texas

Introduction

The DoD Environmental Data Quality Workgroup (EDQW) and the Intergovernmental
Data Quality Task Force (IDQTF) convened this national, multi-disciplinary task force to
examine problems/limitations with current perchlorate sampling and testing methods,
discuss emerging technology, and recommend a path forward for developing, validating,
and publishing improved, performance-based methods.

Jim Woolford [Director of the EPA Federal Facilities Restoration and Reuse Office
(FFRRO) and Chair of the IDQTF] and Jackie Sample [Director of Navy's Laboratory
Quality and Accreditation Office and Chair of the EDQW] welcomed participants and
thanked them for their contributions to this effort, noting that this meeting was just the
beginning of a process. Three specific objectives of the discussions are to:

1

2.

3.

Identify the most promising laboratory technologies for the analysis of perchlorate

in environmental samples.
Determine what must be done to validate and publish these methods.
Identify what steps data users and other stakeholders can/should take in the
meantime to ensure the collection of usable data for the purpose of assessing
perchlorate contamination in the environment.

Mr. Woolford explained that while the meeting's sponsors intend to identify a path
forward and take the appropriate next steps, what those specific actions will look like is
uncertain at this point. The first step will be to prepare a meeting summary and post the
technical presentations on the Navylabs website: www.navvlabs.navv.mil. Once a
follow-up strategy is developed, it also will be posted on the Navylabs website. Mr.
Woolford noted that toxicology, risk assessment, regulatory, legal, and policy issues
were outside the scope of this effort and would not be discussed.

Attachment A provides the Roundtable agenda. Attachment B provides contact
information for participants. Handouts and copies of presentations are posted on the

Navylabs website.

Overview of EPA's Method-develoDment and aDDroval Drocess

1

Elizabeth Hedrick, with EPA's Office of Research and Development (ORD), discussed
the ORD process for method development and the alternative test procedure (A TP)
approval process. ORD starts with a research plan, which the Office of Water (OW)
approves. Proposed methods are published in the federal register and undergo the
review and comment process. Ms. Hedrick stated that there is some flexibility in OW
methods. Due to limited funding for approving A TPs, there currently is a significant
backlog; therefore, this process would likely be too slow to work for the development of
alternative perchlorate testing methods. EPA's Laboratory Technical Issues Group is
pursuing alternative method development/approval processes, such as publication

Meeting Summary
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through the American Society of Testing and Materials (ASTM), which would be followed
by EPA review and acceptance.

Shen-yi Yang, with EPA's Office of Solid Waste (OSW), discussed the procedure to
develop SW-846 methods, pointing out that SW-846 methods generally are not
prescriptive and OSW promotes the performance-based measurement approach. The
performance data provided in SW-846 methods are intended to be used as guidance to
help select appropriate methods; they are not intended to be used as absolute quality
control (QC) acceptance criteria. Except where explicitly stated in regulations, the use of
SW-846 methods is not mandatory. Ms. Yang stated that OSW had intended to finalize
proposed Method 9058 (perchlorate by ion chromatography) by the end of the year.
Several participants expressed concern over its publication, however, because Method
9058 does not make use of current IC technology, and its quality control procedures are
not as rigorous as those specified in Method 314.0. One State participant noted that
while SW-846 methods are intended to be used as guidance, States can write them into
regulations, making their application prescriptive and their use mandatory.

Ms. Yang also discussed the implementation of the Methods Innovation Rule (MIR),
emphasizing that method flexibility is needed to address specific ana/ytes of concern, in
matrices of concern, at specific levels of concern. The MIR, which is expected to be
finalized in December 2003, will eliminate the need to publish SW-846 Updates as
regulations; instead, Updates will be published in the Federal Register as Notices of
Data Availability (NODA), with opportunity for public comment. The Resource
Conservation and Recovery Act (RCRA) method development guidelines for both
modifying a procedure and developing a new procedure are available on the OSW
website: httc://www .eca .aov/ecaoswer/hazwaste/testlmethdev. htm.

Presentations

1 EPA Perchlorate Method Develooment Activities, Elizabeth Hedrick, EPA/ORD.

Elizabeth Hedrick presented a summary of ORO and OW activities in the
development of an Ion Chromatograpy/Mass Spectrometry (IC/MS) method using
isotope dilution (oxygen-18). She reported that the method detection limit (MOL)
was between 0.02 and 0.06 parts per billion (ppb). Dr. Hedrick discussed
method performance issues such as interference by sulfate, loss of sensitivity in
high ionic strength matrices, and cone fouling in the MS. She also pointed out
that it is essential to monitor ion ratios when using MS methods. EPA hopes to
have the peer review completed in December 2003 and the method finalized by
February 2004. Some method implementation issues include the cost and
availability of mass spectrometry and availability of the oxygen-18 standard.

2, Perchlorate by Ion ChromatoaraDhic Methods, Douglas Later, Dionex

Doug Later discussed modifications and improvements to Method 314.0,
including improved instrumentation, ion suppression, pretreatment,
preconcentration, and second-column confirmation. He reported that the Method
314.0 improvements have worked to reduce interferences from samples with
high levels of total dissolved solids (TDS) (in particular chloride, sulfate, and
carbonate). He also discussed IC/MS methodology, which is capable of greatly
reducing detection limits, but requires higher operator skill than traditionallC
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methods. Dr. Later reported that Dionex is currently working to address some
problems with the implementation of IC/MS technology in a production

laboratory.

Determination of Perchlorate in Water and Soil bv IC Fo/lowina EPA Method
~, Bob DiRienzo, DataChem.

3.

Bob DiRienzo reported on a modification to Method 314.0. The modification,
which employs a pre-concentration setup, allows DataChem to analyze samples
with much higher total dissolved solid (TDS) levels than Method 314.0. Dr.
DiRienzo stated there is a need for guidance on validating perchlorate data.

Pre-concentration and Pre-elution, Rashila Patel, Texas Tech
4.

Rashila Patel presented the pre-concentration method developed by Texas Tech
University used to manage matrix interferences. Similar to work conducted by
OataChem, Texas Tech has been able to analyze samples in various complex
matrices with high TOS levels. Ms. Patel noted the need to optimize the wash
volume for specific matrices. Texas Tech has used MS to confirm many IC

results.

5. Trace-Level Analvsis of Perchlorate bv IC/MS, Jay Ghandi, Metrohn-peak, Inc.

Jay Ghandi discussed the use of IC/MS for perchlorate. He noted that the
configuration of their instrument [Agilent] allows method ruggedness, but added
that sulfonate detergents can interfere with the detection of perchlorate by IC/MS.

6.
IC/Conductivitv Methods, Larry Penfold, STL

Larry Penfold presented the use of IC/MS/MS for perchlorate analysis, noting
that essential QC procedures for MS methods include ion-ratio monitoring, MOL
verification, and the measurement of method accuracy in every sample. Or.
Penfold compared the performance of IC, LC/MS, LC/MS/MS, and IC/MS/MS in
difficult matrices, noting that matrix effects can result in false positive results,
false negative results, and retention time shifts. He provided examples
illustrating the occurrence of false positives when using Method 314.0 that were

uncovered using IC/MS/MS.

Definitive Perchlorate Analvsis bv LC/MS/MS, Janice Willey, GEL7.
Janice Willey presented GEL's LC/MS/MS method, which includes sample
pretreatment to reduce interferences caused by carbonate and sulfate. Ms.
Willey stressed the importance of proper method ac including matrix-specific
MOL verification, and ion-ratio monitoring. She also discussed the importance of
routine instrument maintenance, which should include weekly cone cleaning.

Analvsis of Perchlorate in the SUb-DDb Ranae UsinG Ion Chromatoaraohv, Ali

Haghani, MWH
8.

3Meeting Slmmary
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Ali Haghani discussed enhancements to Method 314.0 including the use of dual
columns and concentrators in series with conductivity detection. The primary
concentrator was a Cryptand column and the secondary was a T AC-LP1. Other
enhancements included chromatogram 'heart-cutting' to eliminate matrix effects,
suppressor noise control, and use of chromatogram 'smoothing' algorithms.

9, Data QualitY Issues and Data Review for Low-Level Perchlorate Analvsis, Nora
Conlon, EPA Region 1

Nora Conlon presented a summary of data quality issues for perchlorate analysis
at the Massachusetts Military Reservation (MMR), where a modified Method
314.0 has been used to determine perchlorate concentrations as lowas1 ppb in
groundwater samples with very low TOS. Method QC includes daily MOL
checks at 0.5 ppb (acceptance criterion is 50-150%), method blanks (results
must be < MOL) Laboratory Control Samples (LCS) and matrix spikes/matrix
spike duplicates (MS/MSO).

Method Discussion

Group discussion was structured to collect information about applicability, limitations,
costs, and QC issues for methods described in the presentations. The following
discussion divides methods into three categories: 1) Ion Chromatograpy/Conductivity
(compliant with Method 314.0); 2) Enhanced Ion Chromatography/Conductivity (Modified
Method 314.0), and 3) IC-LC/MS and IC-LC/MS/MS. Note: while there was general
agreement among participants concerning the following technical issues, this
summary is preliminary and does not represent formal consensus by either the
IDQTF or EDQW.

1) Ion Chromatograpy/Conductivity (Compliant with Method 314.0)

Applicability
0 Use is mandatory for drinking water samples under the Unregulated

Contaminant Monitoring Rule (UCMR)
0 Suitable for use when:

. Samples contain low dissolved solids (conductivity < 1 mS/cm
TOS) and chloride, sulfate, and carbonate concentrations < 100
ppm each

. There is a confirmed source of perchlorate at concentrations
exceeding the Method Reporting Limit

. Used as a screening method, subject to confirmation by definitive

technology
0 Reporting limit: 0.5 - 5ppb

Limitations
0 Analysis is subject to false positives due the unspecific nature of the

conductivity detector
0 Inappropriate for use in samples with high TOS
0 The lower reporting limit of 0.5 ppb is achievable only in samples with

very low TOS
0 Confirmation of perchlorate by specific method is required
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Method has been validated in drinking water only; no guidance provided
for use with soils, solids

0

Cost/Availability
0 Widely available
0 Instrument cost: $40 - 65K
0 Per-sample analytical cost: $60 - 125K (extra for confirmatory analysis)

0 Operator qualifications and experience: BS chemist
0 Capacity: 500 samples/mo/instrument
0 Run time: approximately 15 - 20 min/sample
0 Maintenance: 6 - 8 hrs per 1000 samples

Recommended Quality Assurance and Quality Control
0 Determine maximum conductivity threshold (MCT) at reporting limit
0 Conduct MOL study at MCT
0 Signal to noise ratio: 5: 1 at RL and 3: 1 at MOL
0 Lowest calibration standard at or below RL
0 MS/MSO and LCS spike concentrations should be close to level of

concern
0 Continuing calibration verification sample (CCV) after every 10 field

samples
0 Surrogate or internal standard in each sample to check for retention time

shifts

2) Enhanced Ion Chromatography/Conductivity (Modified Method 314.0)

Applicability
0 Can accommodate more difficult matrices

0 Samples with up to 10 mS/cm TDS
0 Reporting limit: 0.5 -1 ppb
0 Reduces false positives
0 Second column aids in confirmation

0 2nd channel method offers built-in confirmation

Limitations
0 Lower reporting limit: 0.5 ppb
0 False positives will be reduced but not eliminated
0 No EPA-approved methods

Cost/Availability
0 Initial set-up instrument cost: $75- 100K
0 Modification to existing 314.0 set-up: $10K
0 Per-sample analytical cost: $75 -150
0 Pre-concentration columns not widely available
0 Currently 6 -12 laboratories are able to use pre-concentration
0 Start up time to implement this method: 6-8 months
0 Operator qualifications and experience: BS chemist plus1 yr experience

in LC or IC
0 Run time: 30 min
0 Maintenance: Somewhat higher than maintenance costs for standard IC,

depending on the nature of the instrument modifications
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Recommended Quality Assurance/Quality Control
0 Same as Method 314.0

3) IC-LC/MS, IC-LC/MS/MS

Applicability
0 Much greater sensitivity (Reporting Limit: approx 200ppt; MDL: approx 50

ppt)
0 Eliminates matrix interferences (false positives)
0 High confidence in compound identification with IC/MS
0 Extremely high confidence with IC/MS/MS

limitations
0 Few available (2 - 4 laboratories have the instrumentation)
0 Need to monitor accuracy in every sample due to ionization suppression

which can result in low bias
0 Need to monitor for cone fouling

Cost! Availability
0 Instrument cost: IC-LC/MS $150-175K; IC-LC/MS/MS $25Q-300K
0 Per-sample analytical cost: $120- 250
0 Approximately 4 - 6 commercial laboratories currently have this

instrumentation
0 Limited availability of internal standards
0 Analysis requires a highly knowledgeable analyst with experience in liquid

chromatography and mass spectroscopy
0 Maintentance contract: 10% of capital cost per year
0 Operator qualifications and experience: MS Chemist

Recommended Quality Assurance/Quality Control
0 Signal-to-noise ratio should be 5: 1 at reporting level
0 Lowest calibration standard should be run at or below reporting level
0 Isotope ratio monitoring
0 Daily MS tuning check standard must be run
0 MS/MSD and LCS should be run at level of concern
0 Continuing Calibration Verification sample should be run every 10

samples.
0 A QC sample must be run to monitor for cone fouling
0 A QC sample must be run to check shifts in retention time
0 A QC sample must be run to monitor for low-level standard suppressions
0 Specify best run sequence

Summary/Conclusions:

While participants were not polled for fonTtal consensus, there was general agreement
on the following:

1) Proposed Method 9058 not be finalized as written, because it employs older
column technology than Method 314.0, and it does not meet the current need
for the development of a perchlorate-specific method suitable for use with
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2)

3)

4)

5)

solid matrices and high-conductance water. EPA OSW (S-Y Yang)
requested technical comments on improving Method 9058.
Positive results for perchlorate obtained using Method 314.0 should be
confirmed because the conductivity detector is non-selective. False positive
results have been shown to occur due to interferences from numerous
sources (see presentation number 6)
While modifications to Method 314.0 can be effective at reducing background
interference, improving method ruggedness for use with higher dissolved
solid matrices, the modifications do not improve method selectivity. The only
way to improve selectivity is to use an alternative detection technology (e.g.
mass spectrometry).
As documented in the accompanying presentations, the lower reporting limit
for ion chromatographic methods, including Method 314.0 and its
modifications, ranges from 0.5 to 5 ppb. The lower reporting limit for methods
employing MS ranges from 50 to 200 parts per trillion (ppt).
This workshop provided an effective forum for gathering both government
and private-sector technical experts from to discuss a current environmental
problem and begin to develop joint, workable solutions. Participants
suggested that DoD and EPA consider institutionalizing this type of workshop
in conjunction with future EPA headquarters or regional quality assurance
meetings.

Next SteDs:

Representatives from DaD and EPA will meet to discuss next steps. Next steps
suggested by DaD representatives include the following:

1)

2)

3)

4)

5)
6)

7)

EDQW provide technical comment to OSW (S-Y Yang) on improving SW-846
Method 9058 (draft).
Discuss the process and timeframe for EPA approval of perchlorate methods
employing mass spectrometry and facilitate process.
Develop procedures to characterize site-specific background contamination
by perchlorate.
Investigate sources of laboratory contamination by perchlorate, including
glassware detergents.
Investigate availability of internal standards (e.g. oxygen-18).
Pursue the development of a DoD guidance document to address sampling
and testing of perchlorate.
Institutionalize the government-private, multidisciplinary task force approach
for technical problem-solving.
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Attachment A: State of the Art in Analysis of Perchlorate in Environmental Samples

Agenda
Thursday, October 23. 2003

Dallas, Texas

8:00 - 8:30Welcome. Introductions. Ground Rules

8:30 - 9:00EPA Method-develoDment and aDDroval Drocess
Elizabeth Hedrick, EPA/ORD
Shen-yi Yang, EPA/OSW

Invited Presentations

9:00 - 9:251) EPA Perchlorate Method Development Activities
Elizabeth Hedrick EPA/ORD

9:25 - 9:502) Perchlorate by Ion Chromatographic Methods
Douglas Later Dionex

3) Determination of Perchlorate in Water and Soil by IC Following EPA Method 314.0
9:50 -10:15

DataChemBob DiRienzo

10:15-10:30Break

4) Determination of Trace Perchlorate in High Salinity Matrices by IC with On-line Pre-

concentration and Pre-elution
Rashila Patel Texas Tech 10:30 -10:55

10:55 -11:205) Trace-Level Analysis of Perchlorate by IC/MS
Johnson Matthew EPA Region 6
Joe Hedrick AgilentTechnologies
Jay Ghandi Metrohn-peak. Inc.

6) Mass Spectrometric Methods for Definitive Analysis of Perchlorate Compared to

IC/Conductivity Methods
Larry Penfold STL 11 :20 - 11 :55

11:55-1:00Lunch

1:00 -1:257) Definitive Perchlorate Analysis by LC/MS/MS
Janice Willey GEL

1 :25 - 1 :50

MWH
8) Title TBD

Ali Haghani

9) Data Quality Issues and Data Review for Low-Level Perchlorate Analysis
Nora Conlon EPA Region 1 1:50 - 2:15
Steve DiMattei EPA Region 1

2:15 - 2:30Break

2:30 - 5:00Next Steps

[Developing, validating and publishing improved, performance-based methods]
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Attachment B - Roundtable Participants

Soonsors:
Jim Woolford, EPA/FFRRO
Mike Carter, EPA/FFRRO
Jackie Sample, Chair, DoD EDQW
Walt Helmick, EPA Region 6
Charles Ritchey, EPA Region 6
Carta Schultz, Contractor
Jordan Adelson, Contractor

703-603-9089
703-603-0046
843-764-7337
214-665-8373
214-665-8350
703-690-0018
843-764-7337

Woolford .James@eoamail.eoa.coy
Carter .Mike@eoa.ooy
Sam oIeJ H@naYsea.naVY.mil
Helmick. Walt(a>:eoa.ooy
Ritchey. Charlesla>:eoa.ooy
CSchultz12la>:cox.net
Jordan.Adelson@osos.com

Hedrick. el izabethlWeDam ail. eDa. COY
Douo.later@dionex.com
DiRienzotmdatachem .corn
Rashila.Datel@tlehh.ttu.edu

513-569-7296
801-972-9292
801-266-7700
806-885-4577

303-736-0142
843-556-8171
626-386-1125
617-918-8335
617-918-8369

Loonfold@stl-inc.com
Jlwla>:ael.com
Ali.S. Haahani@us.mwhalobal.com
Conlon.nora(a>:eDa.aov
Dim attei. steve(B>:eDa. aov

Presenters:
Elizabeth Hedrick, EPA/ORD
Douglas Later, Dionex
Bob DiRienzo, DataChem
Rashila Patel, Texas Tech
Jay Ghandi, Metrohn-Peak
Larry Penfold, STL
Janice Willey, GEL
Ali Haghani, MWH
Nora Conlon, EPA Region 1
Steve DiMattei, EPA Region 1

Facilitator:
Clem Rastatter. Contractor
Laura Wrench, Contractor

Rastacle@versar.com
LWrench@versar.com

703-642-6776
703-642-6753

DoD Particioants:
Prem Arora, USAGE (Omaha) Prem.N.Arora@nwo02.usace.armv.mil 402-444-4318
Bill Batschelet, AFCEE William.Batschelet@brooks.af.mil 210-536-5658
Kevin Coats, USAGE HTRW-CSX Kevin.H.Coats@nwd02.usace.armv.mil 402-697-2563
Ed CorI, NAVFAC CoriWEla>:efdlant.navfac.naw.mil 757-322-4768
David Morrow, USACHPPM david.morrow2@us.armv.mil 410-436-2637
Dave Koran, HQ USAGE David.koran@HQ02.usace.armv.mil 202-761-4989
George Lee, AFIOH/SDC Georae.Lee@brooks.af.mil 210-536-6166
Steve Strausbauch, AFIOH/RSRE Steven.Strausbauch@brooks.af.mil 210-536-6134
Deborah Walker, USAGE HuntsvilieDeborah.D.Walker@HND01.usace.armv.mil 256-895-1796
Mark Koenig, USAGE New England Mark.R.Koenio@naeO2.usace.armv.mil 978-318-8312

Other Federal Partlcioants:
Shen-yi Yang, EPA/OSW Yana.shen-vilmeDa.oDv 703-308-0437
Mike Mahoney, EPA Region 3 Mahonev.Mikel&eoa.oov 410-305-2631
Daniel Adams, EPA Region 4 Adams.daniellmeDamail.eDa.oov 706-355-8819
Debra Tellez, EPA Region 6 Tellez. DebralmeDa.oov 214-665-8140
Karin Capron, EPA Region 7 CaDron.KarinlmeDamail.eDa.oov 913-551-5135
Joe Eidelberg, EPA Region 9 Eidelbera.ioseDhlmeDa.oov 415-972-3809
Katherine Parker, EPA Region 10 Parker.katherine£meDa.oov 360-871-8716
Christine Frye, GAO Frvecdlmaao.gov 214-777-5675
Mark Minteer, Contractor - DOE/NNSA Minteerlmaol.cDm 505-301-0965/505-299-5201
Edna Falk Curtin Edna F. Curtinlmomb.eoD.ooV 202-395-3852

State/local oarticioants:

[Note: States with CUffent advisory levels include AZ, CA, MD, MA, NV, NM, NY, and TX]

Kevin Durk, Suffolk County Water Authority
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631-218-1119Kdurk@scwa.com
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631-218-1121Tina Lasher, Suffolk County Water Authority TLasherla>.scwa.com
Susan Morris, New Mexico
Mary Soliman, PhD, CA/DHS MSolimanla>.dhs.ca.aov
Ann W. Strahl, TCEQ Astrahlla>.tcea.state.tx.us

510-412-3965
512-239-2500

Other:

202-639-5977I-Pin Ho, National Food Processors Association IHo{Wnfoa-food.ora
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